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ABSTRACT. 


Diarrheal stools of an acute porcine gastroenteritis were examied by electron microscopy and 


inoculation into cell cultures. Two types of virus, coronavirus-like and calicivirus-like, were detected by 
direct electron microscopy, and cytopathogenic astrovirus-like virus was isolated in ESK-cell cultures. 
This is the first report on the detection of calicivirus- and astrovirus-like viruses in porcine diarrhea in 
Japan, and on the isolation of cytopatogenic astrovirus-like virus in cell cultures.—kKEY WORDS: acute 
porcine gastroenteritis, astrovirus-like virus, calicivirus, coronavirus. 


In recent years, a direct application of 
electron microscopy to diarrheal stools of 
several animal species has led to discover a 
number of viruses and virus-like particles that 
include rotavirus, rotavirus-like particles, co- 
ronavirus, calicivirus, astrovirus and other 
small virus-like particles [1-4, 6, 8]. Because 
many of these viruses, except some cases, 
have not been isolated and cultivated in cell 
cultures so far, the direct electron microscopy 
of diarrheal stools is the only method avail- 
able for their detection. In this report, 
coronavirus-like and calicivirus-like particles 
and astrovirus-like virus found in association 
with porcine diarrhea are described. 

In February 1983, an outbreak of acute 
gastroenteritis occurred among pigs on a 
small farm in Tokushima Prefecture, where a 
total of 222 pigs (2 boars, 17 sows, 140 
fattening pigs, and 63 suckling pigs) were 
reared. All pigs, regardless of age, developed 
clinical signs characterized by loss of appetite 
followed by vomiting and watery diarrhea, 
but death did not occur in pigs of any age. 
Transmissible gastroenteritis (TGE) virus or 
rotavirus was suspected as the causative agent 
of the disease. However, virological exami- 
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nations with immunofluorescence yielded ne- 
gative results for both viruses. Furthermore, 
no seroconversion to TGE virus occurred in 
convalescent sera, indicating that the disease 
had been caused by neither TGE virus nor 
rotavirus. A 10% suspension of the mixed 
fecal samples from three 2-month-old pigs 
suffering from diarrhea was made with 
phosphate buffered saline and clarified by 
centrifugation at 7,000 rpm for 20 min at 4°C. 
The supernatant was filtered through a mem- 
brane filter with 450 nm pore size, laid on the 
cushion of 1.20 g/ml density sucrose solution 
and centrifuged at 111,700 xg for 2 hr at 4°C. 
The pellet was suspended in a drop of distil- - 
led water, placed on a 300 mesh collodion- 
coated grid, and stained with 0.2% phospho- 
tungstic acid solution (pH 7.2) for 30 sec. 
The grid was examined with JEM-100 CX 
electron microscope (Nippon Denshi, Co.) at 
an acceleration voltage of 80 kV. 

Two types of viral particles morphological- 
ly resembling coronavirus and calicivirus 
were observed. Fig. 1 shows coronavirus-like 
particles, which are round shape with petal- 
shaped projections. The diameter of these 
particles was between 120-140 nm, and the 
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Fig. 1. 
nm. 


Negatively stained coronavirus-like particles. Bar represents 100 


Fig. 2. Calicivirus-like particles ina sample stained with 0.2% phospho- 


tungstic acid (pH 7.2). Bar shows 100 nm. 


projections were 14 to 17 nm in length. Fig. 2 
shows calicivirus-like particles. The shape of 
these particles resembles that of sea urchin. 
The diameter of the particles was approxi- 
mately 35-40 nm. They had spiky projection 
on the surface. These morphological charac- 
teristics of coronavirus-like and calicivirus- 
like particles identify with the previous re- 


ports [2, 5, 7, 8]. 

A portion of fecal suspension was inoculat- 
ed with 0.5 wg/mi of trypsin into cell cultures 
of ESK, which is an established cell line 
derived from porcine embryonic kidney [9]. 
After the 2nd passage in ESK cell cultures, a 
cytopathogenic agent was isolated. As shown 
in Fig. 3, electron microscopic examination 
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Fig. 3. 


Astrovirus-like particles in a sample prepared from culture fluid of 


infected ESK cells and stained with 0.2% phosphotungstic acid (pH 7.2). 


Bar shows 100 nm. 


on purified viral material prepared from the 
culture fluids of infected ESK cells revealed 
the presence of viral particles morphologi- 
cally resembling astrovirus [2, 3]. The 
astrovirus-like particles have a_ spherical 
shape with 28-30 nm in diameter, and a 
visible subunit structure with 5- or 6-pointed 
star which looks white is evident. 

TGE virus and rotavirus have been well 
defind as causative agents of nonbacterial 
gastroenteritis in pigs. However, virological 
and serological examinations indicated that 
both viruses had not been involved in the case 
investigated. Electron microscopy on the di- 
arrheal specimens revealed the presence of 
coronavirus-like and calicivirus-like parti- 
cles, and isolated astrovirus-like virus in ESK 
cell cultures. Recently, a new coronavirus, 
so-called porcine epidemic diarrhea virus, 
which is immunologically distinguishable 
from TGE virus, has been recognized as one 
of the etiological agents of porcine viral 
gastroenteritis in several countries [5, 7]. In 
Japan, Takahashi e¢ al. [10] have reported on 
enteric coronavirus associated with porcine 
diarrhea. Although relationship between por- 


cine epidemic diarrhea virus and coronavirus 
found in our case remains obscure, it is 
possible to suspect that coronavirus-like par- 
ticles detected might play a major role in 
induction of gastroenteritis studied in present 
report. Calicivirus and astrovirus have been 
detected in diarrhea of pigs [2, 8], human and 
other animals [1, 3, 4, 6]. In addition to these 
viruses, rotavirus-like particles, that are mor- 
phologically similar to rotavirus but share no 
common antigen with rotavirus, have been 
detected in porcine diarrhea [2, 8]. These 
seem to indicate that viral agents causing 
porcine gastroenteritis are very complex. 
However, their etiological significance as 
cause of nonbacterial gastroenteritis as well 
as their virological characteristics are still 
undefined since many attempts to propagate 
these viruses in cell culture have failed. Fur- 
ther investigations on these viruses should be 
carried out to recognize their importance in 
induction of gastroenteritis. 

This is the first report on the detection of 
calicivirus-like and astrovirus-like particles 
in porcine diarrhea in Japan, and on the 
cytopathogenic astrovirus-like virus in cell 
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cultures. The details of isolation and charac- 
terization of cytopathogenic astrovirus-like 
virus will be described elsewhere. 
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AUT IANA, HUF VANAZBEOPT ALU NAOHRLERKOAMEBIBSA: AFES - Aoki - 
FEPTEKME (OK PEERS GERRY) —AMBBRERT KO PRA BCRALK LOA TUT 4 NARS 
LOAVFU74 VARIED BIICED, ERT AUT VARA T DERE MAHe A Lic ESK 2AM 
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